Genetic polymorphisms commonly associated with sensitivity to addictive substances

**Abstract**

Sensitivity to addictive substance is well known to vary widely among individual subjects, which hampers effective prevention and treatment of addiction. Many genetic and environmental factors are involved in sensitivity to addictive substances including opioids, methamphetamine, alcohol, and nicotine. Interestingly, we recently found that several single nucleotide polymorphisms (SNPs) which are associated with sensitivity to an addictive substance are also associated with sensitivity to other addictive substances.

Firstly, we found that the rs2952768 SNP neighboring the *CREB1*gene was strongly associated with the requirements for postoperative opioid analgesics after painful cosmetic surgery in a genome wide association study (GWAS), and consistent results were obtained in patients who underwent abdominal surgery. The SNP was also associated with vulnerability to severe drug dependence in patients with methamphetamine (METH) dependence, alcohol dependence, and eating disorders and a lower "Reward Dependence" score on a personality questionnaire in healthy subjects. These results demonstrate that the SNP affects both the efficacy of opioid analgesics and liability to severe substance dependence.

Secondly, we found that the nonsynonymous rs2653349 SNP (located on the gene that encodes orexin \[hypocretin\] receptor 2; Val308Ile) was associated with the Fagerström Test for Nicotine Dependence (FTND) score in a GWAS. This SNP was also associated with the initiation of METH use in patients with METH dependence.

Thirdly, we found that the rs2835859 SNP (located on gene that encodes G-protein-activated inwardly rectifying potassium (GIRK) channel 2 subunit) was associated with opioid analgesic sensitivity and the result was corroborated in further confirmatory study. Moreover, this SNP was also associated with susceptibility to nicotine dependence and successful smoking cessation. The results indicate that this SNP in the *GIRK2* (*KCNJ6*) gene could serve as a marker that predicts sensitivity to analgesic and susceptibility to nicotine dependence.

These SNPs commonly associated with sensitivity to addictive substances suggest common mechanisms among vulnerabilities to addiction due to different addictive substances. Our findings may provide valuable information for the personalized prevention and treatment of addiction.
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